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(57)Abstract: 

PURPOSE: To provide a positive electrode with less environmental pollution and high charging 
efficiency at high temperature by specifying the amount of calcium hydroxide with which the 
surface of nickel hydroxide particle is coated to the weight of nickel hydroxide powder. 
CONSTITUTION: The surface of nickel hydroxide powder is coated with 0.05-2.5wt.% calcium 
hydroxide based on the weight of the nickel hydroxide powder. The nickel hydroxide coated with 
calcium hydroxide, serving as an active material, is mixed with metallic cobalt and cobalt oxide, 
and the mixture is filled in a three-dimensional foamed metal substrate to form a positive 
electrode. Cadmium by which influence on environmental pollution is feared is not used, an 
oxide or a hydroxide of calcium by which increase in capacity is suppressed is not mixed with 
nickel hydroxide, the life of a battery is increased, and drop in charging efficiency at high 
temperature is suppressed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The paste type nickel positive electrode for alkaline batteries with which the nickel 
hydroxide powder which coated the particle front face with the calcium hydroxide is used as the 
principal component of an active material, and the amount of the calcium hydroxide with which is 
what filled up the three-dimensions foam metal base with mixture with this active material, metal 
cobalt, and cobalt oxide, and a particle front face is coated is characterized by being 0.05% to 2.5% 
to nickel hydroxide powder weight. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the paste type nickel positive electrode for alkaline batteries, in more 
detail, this invention uses as an electrode base the Motoki Mitsugi object which makes a foam metal 
representation, for example, relates to the nickel positive electrode of a nickel-hydrogen battery. 
[0002] 

[Description of the Prior Art] Conventionally, approaches, such as an electrolytic decomposition 
process and the chemistry sinking-in method, were used for the porous nickel sintering plate, and 
what was filled up with the nickel hydroxide used as an active material was used for the nickel 
positive electrode used for the alkaline battery. Moreover, recently, the nickel felt base which 
consists of a sponge-like metal nickel porous body which is a Motoki Mitsugi object, or nickel fiber is 
used as an electrode base, and the nickel positive electrode of the high capacity filled up with the 
paste-like mixture which contains in this the nickel hydroxide powder which is an active material is 
also proposed. In order to fill up a direct porous body with the nickel hydroxide which a process is 
not only simplified, but is an active material as compared with the conventional sintering type nickel 
positive electrode, the pack density of an active material goes up, and manufacture of the nickel 
positive electrode of high capacity is possible for the approach using a sponge-like metal nickel 
porous body. However, since this approach is inferior to a sintering type nickel positive electrode at 
current collection nature, the oxide of a lot of metal cobalt and cobalt, a hydroxide, etc. are added, it 
must improve and charge-and-discharge effectiveness and an active material utilization factor 
cannot necessarily be referred to as becoming large high capacity-ization. 
[0003] 

[Problem(s) to be Solved by the Invention] The charge and discharge of the nickel hydroxide which 
is an active material are usually carried out by the paste type nickel positive electrode between 
beta mold oxy-nickel hydroxide and beta mold nickel hydroxide like a sintering type nickel positive 
electrode, however — the case where overcharge by the high current etc. is performed — ** from 
beta mold oxy-nickel hydroxide — it changes to the compound called high gamma mold oxy-nickel 
hydroxide. In order for a nickel positive-electrode plate to expand and to incorporate the potassium 
ion in water or the electrolytic solution during a crystal further although discharge capacity 
increases if this gamma mold oxy-nickel hydroxide generates, liquid absorption of the electrolytic 
solution beyond the need will be carried out. Generally, by the closed mold cell, since the 
electrolytic solution is regulated from worries about a liquid spill, if liquid absorption of the 
electrolytic solution is carried out to a nickel positive electrode in this way beyond the need, the 
electrolytic solution in a separator will decrease, the so-called electrolytic-solution **** will be 
produced, and the problem that the internal resistance of a cell increases and the charge-and- 
discharge cycle life of a cell becomes short will arise. Moreover, when it charges according to the 
low charging rate of 0.1 CmA extent in an ambient atmosphere (40 degrees C and 50 degrees C), 
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charging efficiency falls and the problem that a predetermined discharge capacity is not obtained 
arises. 

[0004] What carried out mixed crystal of cadmium, the zinc, etc. into 1 nickel hydroxide is used as 
an active material to such a problem until now. 2) Let what mixed oxides and hydroxides, such as 
cadmium, and zinc, calcium, with nickel hydroxide be an electrode. There was such an approach. As 
for cadmium, by carrying out mixed crystal into nickel hydroxide, it is possible by being able to 
control generation of gamma mold oxy-nickel hydroxide, and adding a cadmium oxide and a 
hydroxide in a nickel positive electrode to make the charging efficiency at the time of an elevated 
temperature increase. However, cadmium may cause environmental pollution and there is no change 
in cadmium being carried into the interior of a cell very much about which approach of the approach 
of carrying out mixed crystal to nickel hydroxide, and the approach of carrying out adding after 
mixing of an oxide or the hydroxide. By the nickel-hydrogen battery developed especially recently, 
since the hydrogen storing metal alloy with little environmental pollution is used for the negative 
electrode unlike the nickel cadmium battery, if cadmium is not used for a nickel positive-electrode 
plate, an entire cadmium free battery is made. Since it is such, as for addition of cadmium, 
withholding will be desirable from now on. Zinc can make the charging efficiency at the time of an 
elevated temperature increase by carrying out mixed crystal into nickel hydroxide like cadmium by 
being able to control generation of gamma mold oxy-nickel hydroxide, and adding a zincky oxide and 
a zincky hydroxide to a nickel positive electrode. Moreover, since there is little effect on 
environmental pollution like cadmium, it is put in practical use partly. However, the zinc of control of 
gamma mold oxy-nickel hydroxide or the increment in the charging efficiency at the time of an 
elevated temperature is small as compared with cadmium, and is not a thing until it satisfies the 
engine performance demanded. 

[0005] From such a background, it is supposed by adding oxides and hydroxides, such as calcium, to 
a nickel positive electrode by JP,5-101825,A that it is possible for it to be compatible in control of 
gamma mold oxy-nickel hydroxide and the increment in the charging efficiency at the time of an 
elevated temperature. However, by this approach, calcium, has the remarkable problem that 
effectiveness is not seen, if amount addition is not carried out. A calcium oxide and a hydroxide can 
be twisted ** quantity, it is difficult for pack density not to go up but to high-capacity-ize, when 
pasting and filling up a Motoki Mitsugi object since solubility is small, and it will spoil the advantage 
of a paste type nickel positive electrode. In a paste type nickel positive electrode, using calcium 
with little effect on environmental pollution, this invention is high capacity, and controls generation 
of gamma mold oxy-nickel hydroxide, and offers the nickel positive electrode which the charging 
efficiency at the time of an elevated temperature also increased sharply. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention uses as a principal component the nickel hydroxide powder which coated the particle front 
face with the calcium hydroxide, it is what filled up the three-dimensions foam metal base with 
mixture with this active material, metal cobalt, and cobalt oxide, and the amount of the calcium 
hydroxide with which a particle front face is coated makes it 0.05 to 2.5% to nickel hydroxide powder 
weight. 
[0007] 

[Function] Without it seeming that the oxide and hydroxide of calcium which do not use the 
cadmium with which we are anxious about the effect on environmental pollution, and spoil high 
capacity-ization which is the advantage of a paste type nickel positive electrode are mix with nickel 
hydroxide according to the means of this invention, gamma mold oxy-nickel hydroxide can be 
control effectively at the time of overcharge, the liquid absorption of the electrolytic solution can be 
suppress, and the reinforcement of a cell can be attain. Moreover, decline in the charging efficiency 
in the low charging rate at the time of an elevated temperature can also be suppressed. 
[0008] 
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[Example] Use to a nickel-hydrogen battery is made into an example, and the paste type nickel 
positive electrode by this invention is explained to a detail below. The nickel hydroxide used for the 
usual active material was produced by the following approaches, the nickel-sulfate water solution 
prepared so that the amount of nickel might become 5wt(s)% — 30wt(s)% — it agitated violently, 
being dropped with the speed of 2 ml/min. into a sodium-hydroxide water solution. Temperature of 
the sodium-hydroxide water solution at this time is made into 30 degrees C, a bath is heated to 50 
degrees C after dropping termination, and after carrying out heating maintenance for 3 hours, the 
nickel hydroxide particle whose particle diameter is about 1 5 micrometers was deposited. Then, the 
nickel hydroxide powder used as an active material was obtained by rinsing and drying. Next, by the 
approach almost same with producing the above-mentioned nickel hydroxide, the nickel hydroxide 
powder which coated the nickel hydroxide front face with the 0.03wt(s)% to 3.0wt(s)% calcium 
hydroxide was obtained by using a liquid presentation as a calcium sulfate. 
[0009] [Battery A] (example by this invention) 

It mixed with the hydroxypropyl-methylcellulose water solution and distilled water which prepared 
the nickel hydroxide powder which coated the front face with the 0.05wt(s)% calcium hydroxide by 
the above-mentioned approach, cobalt oxide powder, and metal cobalt powder to 3wt(s)%, and the 
paste was produced. The solid content presentation at this time was mixed so that it might become 
hydroxypropyl-methylcellulose 0.45wt% metal cobalt 1.0wt% cobalt oxide 4.0wt% nickel hydroxide 
94.55wt%. The foaming nickel base of 1 .2mm in thickness and 94% of porosity was filled up with this 
paste, and the paste type nickel positive electrode with width of face of 40mm, a die length [ of 
81mm ], and a thickness of 0.6mm was obtained by drying, pressing and judging. The capacity 
consistencies of the nickel positive electrode at this time were 620 mAh/cm3. Using the hydrogen 
storing metal alloy of the presentation which consists of Mm-nickel-Co-aluminum-Mn prepared by 
the conventional approach, the negative electrode ground this hydrogen storing metal alloy using 
machine crushers, such as a ball mill, and what kneaded as a binder what particle diameter set to 
about 60 to about 100 micrometers, and filled up the foaming nickel base with the hydroxypropyl 
methylcellulose for it was used for it. The capacity consistencies of the hydrogen pole at this time 
were about 1200 mAh/cm3. Using the nonwoven fabric separator made of nylon, these nickel 
positive electrodes and a hydrogen pole were wound so that the outermost periphery might be on a 
hydrogen pole side. After inserting this electrode group in a cylindrical shape cell container, it 
carried out specified quantity pouring in of the 31wt% potassium-hydroxide water solution, and the 
sealing form nickel-hydrogen battery of AA size was produced. The geometric capacity of this cell is 
1200mAh(s). 

[0010] [Battery B] (example by this invention) 

Battery A and the nickel-hydrogen battery of the same configuration were produced using the nickel 
hydroxide powder which coated the front face of nickel hydroxide powder with the 0.08wt(s)% 
calcium hydroxide. The geometric capacity of this cell is 1200mAh(s). 
[0011] [Battery C] (example by this invention) 

Battery A and the nickel-hydrogen battery of the same configuration were produced using the nickel 
hydroxide powder which coated the front face of nickel hydroxide powder with the 0.1wt(s)% calcium 
hydroxide. The geometric capacity of this cell is 1200mAh(s). 
[0012] [Battery D] (example by this invention) 

Battery A and the nickel-hydrogen battery of the same configuration were produced using the nickel 
hydroxide powder which coated the front face of nickel hydroxide powder with the 0.5wt(s)% calcium 
hydroxide. The geometric capacity of this cell is 1200mAh(s). 
[0013] [Battery E] (example by this invention) 

Battery A and the nickel-hydrogen battery of the same configuration were produced using the nickel 
hydroxide powder which coated the front face of nickel hydroxide powder with the 1.0wt(s)% calcium 
hydroxide. The geometric capacity of this cell is 1200mAh(s). 
[0014] [Battery F] (example by this invention) 
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Battery A and the nickel-hydrogen battery of the same configuration were produced using the nickel 
hydroxide powder which coated the front face of nickel hydroxide powder with the 1 .5wt(s)% calcium 
hydroxide. The geometric capacity of this cell is 1200mAh(s). 
[0015] [Battery G] (example by this invention) 

Battery A and the nickel-hydrogen battery of the same configuration were produced using the nickel 
hydroxide powder which coated the front face of nickel hydroxide powder with the 2.0wt(s)% calcium 
hydroxide. The geometric capacity of this cell is 1 200mAh(s). 
[0016] [Battery H] (example by this invention) 

Battery A and the nickel-hydrogen battery of the same configuration were produced using the nickel 
hydroxide powder which coated the front face of nickel hydroxide powder with the 2.5wt(s)% calcium 
hydroxide. The geometric capacity of this cell is 1 200mAh(s). 
[0017] [Battery I] (example 1 of a comparison) 

Battery A and the nickel-hydrogen battery of the same configuration were produced using the nickel 
hydroxide powder which has not coated a front face with the calcium hydroxide produced by the 
above mentioned approach. The geometric capacity of this cell is 1200mAh(s). 
[0018] [Battery J] (example 2 of a comparison) 

The paste which mixed calcium-hydroxide powder 1% further in addition to cobalt oxide powder and 
metal cobalt powder was produced using the nickel hydroxide powder which has not coated a front 
face with the calcium hydroxide produced by the above mentioned approach. The solid content 
presentation at this time was mixed so that it might become hydroxypropyl-methylcellulose 0.45wt% 
calcium-hydroxide 1.0wt% metal cobalt 1.0wt% cobalt oxide 4.0wt% nickel hydroxide 93.55wt%. The 
foaming nickel base of 1.2mm in thickness and 94% of porosity was filled up with this paste, and the 
paste type nickel positive electrode with width of face of 40mm, a die length [ of 81mm ] t and a 
thickness of 0.6mm was obtained by drying, pressing and judging. The capacity consistencies of the 
nickel positive electrode at this time were 620 mAh/cm3 equivalent to the nickel positive electrode 
by this invention. Other cell configurations produced the nickel-hydrogen battery made to be the 
same as that of Battery A using this positive electrode. The geometric capacity of this cell is 
1200mAh(s). 

[0019] [Battery K] (example 3 of a comparison) 

The paste which mixed calcium-hydroxide powder 5% further in addition to cobalt oxide powder and 
metal cobalt powder was produced using the nickel hydroxide powder which has not coated a front 
face with the calcium hydroxide produced by the above mentioned approach. The solid content 
presentation at this time was mixed so that it might become hydroxypropyl-methylcellulose 0.45wt% 
calcium-hydroxide 5.0wt% metal cobalt 1.0wt% cobalt oxide 4.0wt% nickel hydroxide 89.55wt%. The 
foaming nickel base of 1.2mm in thickness and 94% of porosity was filled up with this paste, and the 
paste type nickel positive electrode with width of face of 40mm, a die length [ of 81mm ], and a 
thickness of 0.6mm was obtained by drying, pressing and judging. The paste which added calcium- 
hydroxide powder to 5.0wt(s)% had the low filling factor to a Motoki Mitsugi object, and the capacity 
consistencies of the nickel positive electrode at this time were 570 mAh/cm3. Other cell 
configurations produced the nickel-hydrogen battery made to be the same as that of Battery A 
using this positive electrode. The geometric capacity of this cell is 1 100mAh(s). 
[0020] [Battery L] (example 4 of a comparison) 

Battery A and the nickel-hydrogen battery of the same configuration were produced using the nickel 
hydroxide powder which coated the front face of nickel hydroxide powder with the 0.03wt(s)% 
calcium hydroxide. The geometric capacity of this cell is 1 200mAh(s). 
[0021] [Battery M] (example 5 of a comparison) 

Battery A and the nickel-hydrogen battery of the same configuration were produced using the nickel 
hydroxide powder which coated the front face of nickel hydroxide powder with the 3.0wt(s)% calcium 
hydroxide. The geometric capacity of this cell is 1200mAh(s). 

[0022] As evaluation of the cell using these paste type nickel positive electrodes, cycle life test and 



http://www4.ipdl.ncipi.go.jp/ cgi-bin/tran_web_cgLejje 



10/29/2004 



Page 5 of 6 



a temperature characteristic trial were performed. Cycle life test carried out the perfect charge and 
discharge to which charge is discharged by 1 CmA and it discharges discharge to termination 
electrical-potential-difference 1.0V by 1CmA for 90 minutes. Moreover, the temperature 
characteristic was carried out at charge-and-discharge same temperature in 20 degrees C of 
ambient temperature, 40 degrees C, and 50 degrees C according to the conditions on which charge 
is discharged by 0.1CmA(s) and it discharges discharge to termination electrical-potential-difference 
1.0V by 0.2CmA(s) for 900 minutes. 

[0023] The cycle-life property of the cell (batteries A, B, C, D, E ? F, G, and H) using a paste type 
nickel positive electrode and the cell (batteries I f J, K, L, and M) of the examples 1-5 of a 
comparison by this invention was shown in drawing 1 . The cell (example 1 of a comparison) using 
what does not add the calcium-hydroxide powder which is the conventional paste type nickel 
positive electrode, and has not coated a nickel hydroxide front face with a calcium hydroxide 
became a life by the increment in the internal resistance by near 300 cycles, moreover, 

calcium-hydroxide powder — 1.0wt(s)% — the cell (example 2 of a comparison) using the added 
paste type nickel positive electrode also became a life by the increment in the internal resistance by 
****** near [ as the cell of the example 1 of a comparison / almost same ] 325 cycles, calcium- 
hydroxide powder — 5.0wt(s)% — although the life cycle maintained the cell (example 3 of a 
comparison) using the added paste type nickel positive electrode to near 500 cycles, it was made 
net volume from the lowness of pack density, and the lowness of an active material utilization 
factor, and only the capacity of lOOOmAh extent was obtained. Moreover, even if it was a cell using 
the paste type nickel positive electrode which consists of nickel hydroxide powder which coated the 
front face with the calcium hydroxide, the cell (example 4 of a comparison) using what has the 
amount of coatings fewer than 0.05% on the front face of nickel hydroxide, and the cell (example 5 of 
a comparison) using what was coated were properties which are inferior to the cell of the former 
[ #### / that the addition effectiveness of a calcium hydroxide is not seen ] from both decline in an 
active material utilization factor etc. On the other hand, each cell (batteries A, B, C, D, E, F, G, and 
H) using the paste type nickel positive electrode by this invention showed the life property of 500 or 
more cycles, with high capacity maintained. 

[0024] The temperature characteristic test result of the cell (batteries I, J, K, L, and M) of the 
examples 1-5 of a comparison was shown in Table 1 in the cell (batteries A, B, C, D, E, F, G, and H) 
using the paste type nickel positive electrode by this invention, and Table 2, respectively. 40 
degrees C / 20-degree-C capacity factor was [ 50 degrees C / 20-degree-C capacity factor of the 
cell (example 1 of a comparison) using what does not add the calcium-hydroxide powder which is 
the conventional paste type nickel positive electrode, and has not coated a nickel hydroxide front 
face with a calcium hydroxide ] 50% 75%. moreover, calcium-hydroxide powder — 1.0wt(s)% — 
although, as for 40 degrees C / 20-degree-C capacity factor, effectiveness was seen 80% and a 
little, as for the cell (example 2 of a comparison) using the added paste type nickel positive 
electrode, effectiveness was hardly put at 52%, as for 50 degrees C / 20-degree-C capacity factor, 
calcium-hydroxide powder — 5.0wt(s)% — as for the cell (example 3 of a comparison) using the 
added paste type nickel positive electrode, also in 50 degrees C, effectiveness was somewhat put 
[ 40 degrees C / 20-degree-C capacity factor ] for 50 degrees C / 20-degree-C capacity factor at 
70% 88%. Even if it was a cell using the paste type nickel positive electrode which consists of nickel- 
hydroxide powder which coated the front face with the calcium hydroxide, the addition effectiveness 
of a calcium hydroxide was not seen and, as for the cell (example 4 of a comparison) using what has 
the amount of coatings fewer than 0.05% on the front face of nickel hydroxide, or the cell (example 5 
of a comparison) using what was coated, a difference was hardly regarded as the cell (example 1 of 
a comparison) using the conventional paste type nickel pole. On the other hand, as for the cell 
(batteries A, B, C, D, E, F, G, and H) using the paste type nickel positive electrode by this invention, 
40 degrees C / 20-degree-C capacity factor all excelled [ capacity factor / 50 degrees C / / 20 
degree-C ] the conventional thing in the property with 78% or more 90% or more. 
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[0025] 
[Table 1] 
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[0026] 
[Table 2] 
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[0027] 

[Effect of the Invention] As mentioned above, without it seeming that the oxide and hydroxide of 
calcium which do not use the cadmium with which we be anxious about the effect on environmental 
pollution, and spoil high capacity-ization which be the advantage of a paste type nickel positive 
electrode be mix with nickel hydroxide according to the means of this invention, gamma mold oxy- 
nickel hydroxide can be control effectively at the time of overcharge, the liquid absorption of the 
electrolytic solution can be suppress, and the reinforcement of a cell can be attain. Moreover, 
decline in the charging efficiency in the low charging rate at the time of an elevated temperature 
can also be suppressed. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing having shown the cycle-life property of the cell (batteries A, B, C, D, E, F, 
G, and H) using a paste type nickel positive electrode, and the cell of the examples 1-5 (batteries I, 
J, K, L, and M) of a comparison by this invention. 



[Translation done.] 
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6 r t l£ «fc 9 . *I4 0 mm . 8 1 mm x W&.O . 6 
mmO-<— XV ^ytr/UJEmfr'&tc* Z <D&t<D=-iy v~ 
^jEa<^8ft«fl[tt6 2 0 mAh/c m 3 -0*>ofc. * 
^^^^^l-i: 1 ? Ml/cMm-Ni -Co-A 
1 -Mn d^45*ftritO**i»/K#&S:«v\ ^ ^?K^ 

b , tt^FS^WB 0 /i md^ 100/! maSt b fct> O 



fc„ rcOWp(Z>7killffi^**ea(i*Sll 2 0 0 mAh /c 

3 l wt %zkBHb#y !»*»*K«:gf3ESa*b 

w<Df8}fe0>3S8M5*l2l 2 0 0 mAh -efe-5 e 
[ o o l o ] [ II^B ] ( s ^16«) 

7kKjb=y -ir ^3B>*O3RffitC0 . 0 8 w t %<DfoMi£33 
/w>$ J*%=2 >^bfc*»<b^y 

SLfc, : ©Sft(OlS»Sllil 2 0 0 mAh -cfc^. 

[oon.] [ ftic] ( **Wic«t 6 *16«) 

^/U»*<O^ffitC0 . Iwt %<D&mt$/l' 
*/V ASrn — V^b fc**<b=!y ^r/^»5KS^fflV^. 
Sf?lAt ^^m^-^^ryu-Tjc^Sm^^b 
fc 0 r 0^?&<^m^S&lil 2 0 0 mA h T*fc5 o 
[ 0 0 1 2 ] [ ( *1§W^J: 5 

7klMb=3'^H&*^*ffi(^o . 5wt %<D*Sfe<b*/^ 
v^^^^r^ -^^>^b/c7k^b^^^^*^ffiv>. 

fc Q c 2 0 0 mA h ~CfoZ> o 

[ o o i 3 ] [ she ] ( ^ ^mm) 

7k»<b=y ^r/V»*©*ffi(Cl . O wt %<DfrmkP^ 

fc 0 COftft(?53l»**ttl'2 0.0 mAh T^o 
[ .0 0 1 4 ] [ #H?&F ] ( *«M«CJ: 6 *JS«|). 

7kSMb=y^»*<o*a5(ci'. 5wt %<^7k* j fk*^ 

*st? >^b fc7K»{b=y ^r/U»5feS:fflW 

fco r (D^:?&03S|^^Sfil 2 0 0 mAh T'fc6 0 
[ 0 0 1 5 ] [ #m?&G] ( *»WIC<fc 5 
7kK<b=^^/>»*(0*ffilC2 . Owt %<Dfrmtx^ 
ASr= — ^^b fcTk^fb^y ^r/u»5K«r^W. 

tc 0 r^li^SMf f±l 2 0 O mAh T*$>5o 
[ 00 1 6 ]-[ gfgttlH] ( *»WCJ: s jaft«) 
7kK^b=^^»*<^*ffil-2 . 5wt %<Dfcmk$^ 

fc 0 2 0 0 mAh -C^5 0 

[ 0 0 1 7 ] [ ] ( Jt««l ) 

gfifBbfc^tci:^ fP»Lfc7kSMb*/^>!>A«:^ffi^ 
^-x^r V^bTV^V^Wb^^^r/l-l&^fflVS »' 

fc 0 I^li^liff tlil 2 0 0 mAh -Cfe^o 
[ 0 0 1 8 ] [ SfI?&J ] ( JtttH2 ) 
ffilBb/c^lcJ: 5 f^»bfc*ft<b*/^>!>^S:*ffi«- 



(4) 



-2 7 2 7 2 



3— ^>^bTV^*v^7k»^b=^/^/^»*S:ffl^'^ fit 
1b=i s</Uh /^i* £ <b l-*BMb 

0>B#<0B7K$M&j£tt* 7kttfb=y ^r^9 3. 5 5 wt 
%, BMb^'^H* 4 . 0 wt %. teK^'^h 1 . Ow 
t %. *SMb*^^l>^l . Owt %. t Kd^b 
\f>\>* f/ut^o — >^0 . 4 5wt %t^5J:^l^ 
Lfc-i r ^-^h 1 . 2 mm. #7L^9 4 %<D 

£ icJit) . *I4 0 mm. 1 mm. 0 . 6 mm 

«W*ftCKtt**W«CJ: Z>~y ^r/UjESt H*0>6 2 
OmAh/cm 3 t^ot w tf>jE«*Jfll\ ^(^f&(D 
«»«rttt*«»A £ HMHcL t^=-y ^r^-***m» 
£fES!b fc 0 * Ol^l^ffil 2 0 0 mAh Tfc 

[0019] [ ^mt&K] ( vcMmz ) 

^Jl=i $&3fclc*n;t£ \z.*mt 
Aft**- 5 %S-frL-fc-<— £{£Sib;fce r 
<7}Bf<D^#*tJ&l4. 7KSWb=y ^/^8 9. . 5 5 wt 
%. IMb^'VH* 4. Owtl AJR^^/H* 1 - Ow 
t %. 7k«Mb*/l'v'!> . Owt 'tKo^P 
tf ^> f-/u--fe/up--^0 . 4 5 wt %£ ft 5- J; 5 
L/c 0 ^ (D^<—*h 1.2 mm. #7L&9 4 %cO 

t tcj: . *I4 0 mm. ^£8 1 mm. J¥£ 0 . 6 mm 

. 0 wt %^-C^Lfc-<"^h (±HR5ES#^ 

7 0 mAh /c m 3 "Cfeofc Q ~ ^!E^^ffiV\ -t^ft. 

[0020] [ wmmL ] ( jt««4 ) 

*R*b=y ^»*<0*ffifcO . 0 3 wt %<D&mt# 

Kbfc. I©t*©lttSftttl 2 0 0 mAh T*$>6 0 
[ O 0 2 1 ] [ Ii?feM] ( tt«ffiI5 ) 
*»-fb=y^/^»*o*BJc:3 . Owt %(Z>7Kttftu*/i' 
>-t> ^^LfcTKSMb^y y/^»*S:fflv\ 

fc 0 ~ <Dm$&(Om&&&te\ 2 0 0 mAh "CfeS. 

[ 0 0 2 2 ]:^ CO^—^h 5K,~y ^vHE^fflWc 

^tTofc 0 W^^»«KR(ljEtS:l CmA-C9 0 
5K SSt^l CmAT»Jh«BEl . 0Vttftf«^ 



mA T9 0 0 5h #C®£:0 2 C mA ^i&jhfllflEl . 0 , 
V^TMt5^^i^«2 0t, 4 0^;, 5 0 

[ 0 0 2 3 ] Hil fc#380!fc:J; 6 h 5fc=^ ^/HE 

«SrJ8^fc«»< SliA. B.CD.E.F.G, 
H) <h lt««ll *»e> 5 £Om?&( S1?&I , J , K. L, 
M) (DV-l? J^m^^ fc 0 t^^(7>-<-^h ^ 
y ^/UjEa-CS)S7KSMb*^5/!> A3»*Sr-jSflH3r-f. * 
fc7k$Mb^;y ^/i^affi^TklWb*/^^ At =1 -^^ > 
/Ltv^v^(OS:ffi^fcWI( Jfc«Wl ) 14, 300 
■^^ ^ /^#iET?S9wn(- J: S ftUffifc<omiM\z.£ *) m& 
tftofco ^fc. 7kStft*^^!>A»5feS:i . Owt % 

2 ) t> . ifcig^Jl cr>m?&^ I3£I^^CCD3 2 5 W ? frf* 
fco 7k»<b*^V^A»*€:5 i Owt yojgaufc^rr 

Soft* t«S»J»lffl*©te^llSllubTI0 o 
o mAh aap««*Ud*»t>ixftd^o./Ei 0 ^fc. TKR^b 

Tt> . *KMb=s' ^r^*Si^)3 — T^-f ^ jfc&so - o 
5 %J:9 ^ftv>t> ^^^v^fcm?&( tb^J4 ) ^2 . 5 

W5 ) 14, TKRfb^/^^A.oftaajftdSftb-ixft^o 

*=:j/^r^jEttS:fflV^m«i( ftf&A, B, C, D, 
E , F » G » H) 14. if;ixt>*S*«:Ml*Ljfc**5 0 

[ 0 0 2 4 1 ^1 ^*3BMJCJ:5^— ^^jE 
H^ffiV>fclM( flteA, B, D , E, F,.G, 

h) . m2 frbs <om?&( , j , 

K, L, M) <7)ffift#tt*»te*S:-tiveJx^Ufc. ^ 

*sr*«nt-f . *fc*»<b=y ^ tvmm^imxc^t ^ 

Wl ) (4. 4 0 t/2 0 t^ilt^7 5 %. 5 0 *C/2 " 
o "CSFitb^s o 7k»fb^/^>*A 
ft** 1 ! .Owt %»JDLfc^— ^y^/Ha*' 
^i>fcm?&( M:K«2 ) (4. 4 0 < C/2 0 °C^l^it(48 
0 S^S**^*?? 5 0 < C/2 0 c C^lctt:i4 

5 2 %t ^^^:^ira*^ s fte>i^4^ofc• 7K»^b*^V 
^Aj»*S-5 .Owt %^ft0U/c-<— ^=s^5r/H 
aiS:fflv^fc«»( tfcWJ3 ) 14. 4 O 0 V,&mtt 

36S8 8 %. 5 0 t:/2 0 *C*Slfc35S7 O %t . 5 0 
*3V^t>3ft^#^fte>ixfc.. 7KBMb*/^>!> ASraan 



(5) 



¥fffl5£7 -2 7 2 7 2 



<B£:ffl^fc«fe( JtR0*j4 ) ^2 . 5 %J: 0 h 3 - 



G, H) tt\ 4 0 t/2 0t;ffit^9 0%^ 5 0 

[0025] 
I *1 1 



[0 0 2 6 ] 





4 0^/2 010 


5 0^/2 0^ 




90% 


78% 




90% 


78% 




92% 


80% 


w*xd mm) 


95% 


85% 




95% 


88% 




95% 


88% 


ws?&g (#««) 


95% 


89% 




93% 


85% 






4CC/2 0TC 


5 0 B C/2 0X: 




75% 


50% 


wmmj (Jt«cfi2> 


80% 


52% 




88% 


70% 




78% 


50% 




82% 


58% 



[0027] 



ho . 

«»( ^m^A, B,C,D,E,F,G,H) b tttfo 

mi ( j , k, l, mi osaoiM' 



[ (Hi ] 
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